T hrombolyTic therapy is no longer the only proven treatment for acute stroke. The National Institute of Neurological Disorders and Stroke tissue plasminogen activator (tPA) trial demonstrated that stroke patients could gain significant benefit from the administration of intravenous tPa. 5, 8 Following the publication of the Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in the Netherlands (MR CLEAN), the same can be said for interventional thrombectomy for patients with emergent large-vessel occlusions (ELVOs). 1 With an absolute risk reduction of 13.5% for functional outcome, the number needed to treat of 7.4 is similar to that for intravenous thrombolytic therapy, a remarkable result since 89% of the patients in MR CLEAN had already received intravenous tPa. 10 The authors of MR CLEAN are to be congratulated for their accomplishment, but their findings should not come as a surprise. The evidence to date is consistent and well documented upon careful review of the literature. 7 Much has been made of the failure of prior trials to demonstrate the benefit of interventional thrombectomy. This failure is not surprising when evaluated in the context of the trial designs and the technologies used. [2] [3] [4] 6 Most notably, interventional thrombectomy specifically targets ELVOshowever, 2 of the 3 trials did not require imaging confirmation of LVO, and thus included many patients without the index disease. Subset analysis of patients with preintervention CT angiography (CTA) confirming ELVO in the Interventional Management of Stroke Trial (IMS) III revealed substantial benefit for endovascular therapy.
2 The
Local Versus Systemic Thrombolysis for Acute Ischemic Stroke (SYNTHESIS) trial did not even report the number of patients without ELVO at the time of angiography. 3 Mechanical Retrieval and Recanalization of Stroke Clots Using Embolectomy (MR RESCUE) confirmed ELVO; however, that study was underpowered with its 118 subjects stratified across 4 treatment groups.
6 Furthermore, these trials were limited by a lack of modern interventional technologies. Two already published prospective randomized trials had demonstrated the significant superiority of second-generation interventional devices over the interventional methods used in these 3 unsuccessful trials.
9,11
Generalizing the conclusions of those trials to interventional thrombectomy for patients with ELVO was clearly premature.
Many research questions remain unanswered. For any procedure to be effective, the most important factor is patient selection. Much remains unknown about how best to use advanced imaging technology for acute stroke patients. Collateral cerebral circulation is different for each patient. There may be patients who can benefit from thrombectomy despite a delayed presentation from symptom onset. In addition, there may be patients who will not benefit despite early presentation, such as the patients in MR CLEAN, yet still suffer significant disabilities. Efforts to develop medical neuroprotective regimens that prolong tolerable ischemia times or facilitate subsequent recovery continue. And certainly, further improvements in technology, techniques, and systems of care will make thrombectomy even safer and more effective over time.
The treatment of ELVO is not elective. Neurosurgeons and stroke teams are responding emergently to attend to these critically ill patients. In the United States, where physician reimbursement has been significantly undervalued by the Centers for Medicare & Medicaid Services and outright denied by many third-party payers, there is little incentive to treat ELVO patients except the belief that it is the right thing to do. The MR CLEAN study confirms that it is no longer ethical to deny ELVO patients a treatment that can prevent disability or death.
Neurosurgeons and all health care professionals must now shift our efforts to identify how we can achieve better outcomes, improve access, and maximize patient selection. More than half of the patients with ELVO are still suffering significant disabilities even after successful recanalization. We must improve our systems of care to allow us to identify and triage ELVO patients better. Emergency responders and the general public have been trained to respond quickly to chest pain, facilitating a team approach to rapidly and efficiently identify and treat myocardial infarctions. Emergent large-vessel occlusion is likely to be even more time sensitive than acute myocardial infarction, and too many patients do not receive life-saving therapy because they are not identified in time. This is a massive and multifactorial problem that demands creative and very likely challenging solutions.
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